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OBJECTIVE

Optimise homology-directed repair (HDR) efficiency for PCSK9 exon 3 editing

in HEK293T cells and iPSCs using CRISPR-Cas9 ribonucleoprotein (RNP) delivery.

TARGET

Gene: PCSK9 | Locus: Exon 3 | sgRNA: 5’-GGTCACCGTCGACTTCTCGG-3’ (sgRNA-A)

PAM: NGG | Cut site: 3 bp upstream of PAM

EXPERIMENT LOG SUMMARY (EX-001 through EX-007)

EX-001 | NHEJ Knockout â�� HEK293T | Outcome: SUCCESS

Plasmid Cas9 + sgRNA-A, Lipofectamine 3000, 72 h.

Indel frequency: 58% by TIDE. Viability: >85%.

Purpose: Establish editing baseline before HDR optimisation.

EX-002 | HDR Attempt 1 â�� ssODN Unmodified | Outcome: FAILURE

Same as EX-001 + 1 uM unmodified ssODN donor.

HDR efficiency: 1.8% (ddPCR). NHEJ: 54%.

Conclusion: Unmodified ssODN degraded. NHEJ outcompetes HDR.

EX-003 | RNP Nucleofection â�� Lonza SE CM-130 | Outcome: FAILURE

Cas9 RNP + 1 uM PS-ssODN, SE kit, CM-130 program.

HDR: 4.1%. Viability: 48% â�� unacceptable.

Conclusion: CM-130 too harsh for HEK293T.

EX-004 | RNP Optimisation â�� Lower Density + CM-120 | Outcome: PARTIAL

2e5 cells, SE kit, CM-120. Viability: 74%.

HDR: 8.3%. Improvement but below 15% target.

EX-005 | HDR + RS1 Peptide + 3 uM ssODN | Outcome: SUCCESS

Same as EX-004 + RS1 (10 uM) + ssODN 3 uM.

HDR: 22.4%. Viability: 79%. Target achieved.

Key finding: RS1 + higher ssODN concentration critical.

EX-006 | Protocol Transfer to iPSCs | Outcome: FAILURE

Applied EX-005 protocol to WTC11 iPSCs (SE, CM-120).

Viability: 31%. Catastrophic. No colonies.

Conclusion: iPSCs require different nucleofection conditions.

EX-007 | iPSC Optimisation â�� P3 Kit + ROCK Inhibitor | Outcome: PARTIAL

P3 kit, CA-137, 3 uM PS-ssODN, RS1 + Y-27632 pre-treatment.

Viability: 68%. HDR: 6.1%. Rescue achieved, further optimisation needed.

Next: 5 uM ssODN, cold-shock recovery, extended homology arms.

MATERIALS

- Cas9 protein (IDT Alt-R S.p. Cas9)

- sgRNA-A (custom synthesis, IDT)

- PS-modified ssODN (80-nt, IDT Ultramer)

- RS1 RAD51-stimulatory peptide

- Y-27632 ROCK inhibitor (Selleck Chemicals)

- Lonza SE and P3 Primary Cell Nucleofection kits


